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The formation of cooperative entities between lower-level units is characterized by increasing complexity. Apart from the degree of cooperation, social complexity is determined by the number of cooperative individuals. Previous studies have considered the relationships between group size and traits affecting inclusive fitness, such as reproductive efficiency. In social insects, little is known about the conversion of resources into offspring relative to colony size. In the present study, we addressed the importance of worker numbers for the production of queens and workers, and investigated the mechanisms that could affect larval development in the ant Aphaenogaster senilis. In this species, if the current queen dies, replacement queens are reared from the totipotent diploid larvae. We found that the number of workers constrained reproductive decisions, since the production of queens was lower in small than in large groups. The number of larvae also limited the success of queen replacement when associated with a small group size. Rearing queens requires an overhead that small worker groups cannot afford. These effects derived from a limitation in the realization of tasks at the group level. The investment in foraging rather than nursing behaviour predicted the production of queens. We tested whether egg-laying workers in queenless nests increased queen production. Although oophagy was likely to occur, the eggs did not affect larval development. Our results suggest that the larval fate does not depend on direct interactions between larvae and workers, but rather relies on collective cooperative performance at the colony level. that group size effects are expected to be the most determinant for an individual's inclusive fitness (Wilson 1971; Michener 1974; Bourke 2011 ). Yet, the mechanisms underlying group size effects in ants, bees, termites and wasps remain elusive.
Insects' colony size varies greatly between species from a couple (e.g. Thaumatomyrmex, Jahyny et al. 2002) to several millions of individuals (e.g. Dorylus or Formica unicolonial species, Hölldobler & Wilson 1990; Dornhaus et al. 2012) . Within a species, colony size may also vary by several orders of magnitude depending on colony age, queen number, food availability, etc. Typically, the number of workers increases logistically from colony foundation by the queen to colony maturity, when sexuals (males and virgin queens) are produced (Oster & Wilson 1979; Tschinkel 1988) . Unpredicted events, such as predation, immune challenges or extreme weather conditions, are factors that may suddenly reduce the number of workers in the colony. Moreover, in species that disperse by colony fission, during the founding stage the queens are accompanied by workers, which by leaving the mother colony, greatly secure daughter colony foundation. However, mother colonies lose an important fraction of their worker population during each reproductive event (Seeley 2010; Chéron et al. 2011) .
One consequence of colony size reduction is a severe constraining of collective decision making and task realization. For 
